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CENTRALIZED SYSTEM AND METHOD FOR OPTIMALLY ROUTING 

AND TRACKING ARTICLES 

FIELD OF INVENTION 

IS 

The present invention relates generally to article processing and delivery, and 
specifically to a computer-implemented method and system far optimally routing an 
article through a network of processing, delivery and routing stations, centrally 
tracking the location, controlling, end routing the article within the network either 
20 individually or as part of a group of artistes. 

BACKGROUND OF THE INVENTION 

More so today than at any time in the post, businesses and consumers require 
more efficient, flexible, and economic methods for transportation and delivery of 

15 articles such as raw materials, manufactured goods, packages, parcels and parts. 
Today's retailers* wholesalers and manufacturers make of advanced "supply- 
ohain" models to maintain minimal inventories and "work in progress 5 ', make 
maximum use of limited warehousing and storage capabilities, and in the process 
reduce costs while maintaining output capabilities sufficient to meet changing 

30 demand, In order to fully realize the benefits of these modem logistics and 
manufacturing models, businesses require systems which minimize transit times, 
allow for maximum control of goods (i.e., the ability to re-route and hold articles in 
transit) and permit up-to-the-minute tracking of articles. In addition, in order to 
minimize transportation and translocation costs, it is beneficial to have the ability to 
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consolidate or de-consolidate groupB of articles while in transit without loosing the 
ability to track and route articles individually. It is also important for businesses to 
have accurate information regarding estimated production, delivery and pick up times 
for articles, to be abb to adjust such times to meet production requirements and to 
5 have "end to end" accountability of shipments in transit- 
In a manufacturing setting; it is also necessary to maintain complete control 
over the tracking and routing of parte, assemblies, raw materials and otibecr articles as 
they flow through a production process. Important characteristics of a routing and 
tracking system for use in a manufecturing situation include the ability to account for 

10 and divert parts and partial assemblies to locations in the manufacturing process 
where they are needed the most. Additionally, such a system must be able to 
accurately brack WoriWnrPtoceag m, order to actually project production throughput 
and timing for finished goods. In some industries such as pharmaceutical medical 
device manufacturing and aircraft parts manufacturing, such a system may play an 

15 integral role in tracking parts, assemblies or materials for regulatory related purposes. 
The manufacturing settings in question can be contained within a emglc building or be 
spread out geographically and any tracking a routing system used must be flexible 
enough, to allow for either situation or a combination thereof. 

In addition to their own manufacturing and supply chain needs, businesses 

20 require similar routing, tracking and control features for shipments whose ultimate 
recipient is a customer, whether it be a consumer or another business. In order to 
increase customer satisfaction and gain a competitive advantage, suppliers and 
retailers need to be able to provide the moat accurate real time or near real time 
information regarding the location of an article, and the ability to re-route articles on 

25 an item or container basis, 

From the consumer standpoint modem retailing channels, such as mail-order 
catalogs, broadcast media, and the Internet, have increasingly relied cm deliveries to 
allow purchasing of goods without the necessity of physically visiting traditional 
"brick and mortar" retail locations, bi order to induce more consumers to utilize 

30 remote or virtual purchasing channels, it is imperative that delivery options be as 
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convenient as possible and that they approach the options available to buyers in 
physical stores. It is important for consumers to be able to detemxine the exact 
location of an order and to be able to modify shipment routings to suit their 
convenient*, It is also desirable to minimize delivery times by optimizing article 
5 delivery routes interactively and in real time based on timely updated fast-changing 
conditions such as traffic, available equipment, regional weather, etc. 

Previous attempts have been made to provide method* for moving delivering, 
tracking or routing articles as described in U.S. Patent No. 6,094,642 to Stephenson et 
al, (hereinafter "IhoWZ patent'*); U.3. Patent No, 5,043*908 to Matuiuley et al. 

10 (hereinafter "the '908 patent"); US, Patent No, 6,047,264 to Fisher et al Chcreinajfer 
"the '264 patent"); U,S. Patent No. 4,630,21<5 to Tyler et al. (hereinafter "the '216 
patent"}; and U.S f patent No, 6,073,1 14 to P&kins, III et al (hereinafter **the '114 
patent"); all of which are incorporate herernby reference. 

The '642 patent describes an integrated data collection and transmission 

15 ay stem and method for collecting and transmitting data related to package delivery. 
The system and method utilize various components that are commonly connected via 
one or both of an infrared communications link and a microradio link. This system is 
limited in that it only provides tracking capabilities and no routing, r-e-iouting, 
optimization or consolidation features, 

20 The '90B patent describee a system for monitoring the delivery of mail pieces 

passing through multiple stages in a delivery network. The system rrii&s on the 
application of a unique tracking ID to each piece of mail entering the network and 
associating with each such piece a set route and scheduled arrival times and dates at 
each stop along said route. The ID and corresponding schedule is stored in a central 

25 database maintained in a computer which is capable of querying Local computers at 
eaoh delivery stop, Upon arrival at each stop along its prescribed route, a mail pieces 
ID ia recorded and an actual arrival time and date is altered into a local database 
maintained in said local computers. Periodically, the central computer queries all 
local stations for presence of a particular item. If an item fails to arrive at a delivery 

30 stop on schedule, or is delivered to an incorrect stop, an alarm is triggered which 
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prompts an action within the system to Locate a lost item and to expedite its delivery 
when, and i£ it is located. 

Because the system described by the '908 patent assigns a ^determined route 
to a mail piece upon enfey into the delivery network, it can neither account for 
5 changing conditions nor change the route of a shipment on that basis. In addition, 
this system docs not permit consolidation or deconsolidation of items in transit or 
tracking on an item-level basis for mail piece* grouped together for delivery to a 
oommon address Finally, this system only allows for ohanges to the route of a mail 
piece when an alann is triggered and does not permit changes to the final destination 

10 of the mail piece. Therefore this system does not provide complete control over 
delivery of item* within it nor does it optimize the delivery route. 

The *264 patent describes a method for automatically generating and 
transmitting e-mail messages to custeuflerg appraising them of trucking events related 
to their in-transit packages. The invention disclosed by the 4 264 patent is directed at 

15 merchants who ship goods to customers via, common earners who, in turn, track 
packages by referring to a unique tracking identification number. This invention 
allows customers to automatically receive updates, via e-mail, regarding the location 
of packages after they have been shipped by the merchant. Because it is merely a 
notification system the invention described in the '264 patent does not account for 

20 conditions affecting rorti^g or delivery nor can it change, or in any way control, the 
route of a shipment on that, or any other, basis. In addition, the system does not 
permit consolidation or de-consolidation of items. Therefore this system also does 
not provide any control over delivery of items within it nor tfajedr delivery routes. 

The '216 patent describes a computer-controlled conveying ayBtem for use in 

25 transporting materials between different locations. The system includes a plurality of 
carriages for receiving and holding the materials and a track along which the carriages 
move in transporting the material* Each of the carriages haa a unique identifier, 
which is used by a system controller to monrtot and control the movement of the 
carriage, A number of transfer unite, and corresponding transfer unit controllers, are 

30 provided along the track, The transfer unit controllers communicaAe with a system 
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controller and, in conjunction with the transfer units and information received from 
the system controller, act to provide the desired path for end of the carriages. This 
system, however, only deeds with fixed routes that do not require adjustment to 
compensate for variable conditions, In addition, routing in this system cannot be 
s 1 optimized and the system cannot track articles on an item-level basis but only on the 
basis of an entire camage(s) load Moreover, this system does permit tracking of 
consolidated shipments or de-consolidation of items from a particular carnage without 
loosing tracking informatioti 

The ' 1 14 patent describes a method for tracking timber and other commodities 

1 0 from the time they are harvested through the time of delivery to its ultimate purchaser. 
This system makes use of discrete memory devices -which are attached to the sides of 
tucks used to transport the timber, The memory devices may be read and written to 
by a computer through a field terminal device. Through a field terminal device, a 
forester transmits all information regarding a particular load of timber immediately 

15 after it is cut and loaded on a truck. The information stored can include details about 
the timber (size of lags* number of logs, etc.) the name of the owner of the logs and 
handling instructions, At each transit step before ultimate delivery of the timber, the 
data from the data device is read and recorded on a local personal computer and a new 
record is written to the data device which may contain new information which can be 

20 used to ensure that the timber is touted to the correct location, handled properly, and 
that no timber is diverted from a truck load. Different transit locations have different 
capabilities to write and extract information to/from the memory device and to 
generate reports fiom such information* This method is limited in that the computers 
at the different transit locations are not networked and the reports and logs generated 

15 by each computer must be manually transmitted via diskettes or e-mailed in order to 
fully integrate all the data generated, Accordingly, the method operates more as a 
reporOgetieration tool and "after the fat control than a real-time tracking tool 
Moreover, this systefa do$$ not include any muting feature*, optimized or otherwise, 
a$ it is completely decentralized and all routing decisions are made prior to entry of an 

30 item into the system, The system is not capable of automatically routing or re-routing 
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a load based on changing conditions nor does it allow consolidation and de- 
consolidation of item* in a load or loads. 

None of the inventions mentioned above describe a system for routing an 
article thiough a process delivery network which permits repeated re-optimization of 
5 a delivery route based on constantly updated conditions, complete control over the 
delivery date, time and location of (ho article, consolidation and de-consolidation of 
articles, and real-time or near real-time tracking of individual articles by using a 
ceitralized database which is easily accessible by all parties interested in the status of 
articles. 

10 Therefore, there is a need in the art for a mora flexible, powerful and efficient 

system and method of routing and tracking articles by calculating an optimized 
delivery route using timely raformaticn regarding available equipment, available 
warehouse or storage space, a desired delivery date, traffic delays, weather, and other 
variables, and re-optimizing the route based on updated conditions after each stop 

J 5 along the delivery network. 

Then is a further need in the art for a system and method for routing articles 
which permits consolidation of articles from multiple origination points and a 
common destination address, or, conversely, de-consolidation of article? from a single 
origination point and multiple destination addresses, while retaining the ability to 

20 track article* individually or as part of the consolidated unit. 

There is a farther need in the art for a system and method for tracking and re- 
routing articles interactively - through, an electronic communications network by 
allowing a user to search a central database for tracking information on an article, 
whether it is an individual item or part of a group of consolidated articles, using a 

25 single unique identification number. 

There is a further need in the art for a Bystem and method for tracking and 
touting articles which allows the user to identify articles while in transit or processing 
and manually change their *outifl& specify required stops, alter their final destination, 
and otherwise control delivery of said articles prior to arrival at their fmal 

30 destinations. 
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Finally, there u a yet a need in the art ibr a system and method for tracking 
and routing articles which automatically detects when an article has bean misdirected 
and recalculates an optimal routing to the correct destination without requiring the 
article to "backtrack" to the Iaat correct stop. 

5 

SUMMARY OF THE INVENTION 

The present invention solves significant problems in th* art by providing a 

i 

computer-implemented system and metiiod for routing a articles through a delivery 
network which permits repeated re-optimization of delivery routes based on timely 

10 updated conditions, complete conJtrol over the delivery dales, times and locations of 
the articles, consolidation and de-conettlidafion of articles* and real-time or near rail- 
time tracking of individual or grouped articles by usin g, a centralized datafa ag-wfarek 

eas ily accessible by all parties in t^rgfftft^ irk fitfltv* ft 1 " *r*M** 

Generally described, die computer-implemented centralized system for 

15 pptimftlTy rftU^g W trflrlririg aitinlfffLGggaj rise 5 a global computer server accessible 
through an e tegftpmo oogmmirioatiQiia network, the global server comprising; a gLobal 
database containing a record of routing and tracking information for each article 
laanrfteap ^e system; an o ptimizer for calculating, and periodically re-calculating^ 
an opti mal route for each article handled by the system and for updating the global 

20 database 'With changes to the routing and tracking information; a database of route 
optimization fact ors accessible by the optimi zer for use in the calculation and re- 
calculation of the optimal route; a tracker enabling users of the system to review the 
tracking and routing information an d to modify the route optimization factor database ; 
a plurality of processing stations arrayed throughout a delivery area for the system; at 

25 each such processing rtation* a local computer reiver capable of periodically receivin g 
ft cm the global computer server identification handling and routing instructions for 
each article to be processe d at the processing station and p eriodically transmitting to 
the global computer server information regarding all handling activities performed on 
articles processed at the processing station; at each such processing station, qq&jx 

30 more handheld scanning devices capable of receiving ftom the local computer server 
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article identification information, handling instructions and routing information, and 
also being capable of collecting identification and handling activity infoiroation for 
each article reoeived at each the processing station and transmitting the identification 
and handling activity tafctmation to the local computer server; and transportation 
means capable of transporting articles between and amo ng the p r ocessing stations , 
article oiigm^QgLP Qmtg and articl^ d^gtinarion points. 

Generally described, the computer-implements method for delivering 
package through a centrally optimized tracking and routing system of the present 
invention comprises the steps of, recriving a package at one of a plurality of 
processing stations arrayed throughout a delivery area, using a first handheld scanner 
to collect j>g deage idetttiflcatioft and final desttoation dala from said package, 
tr^mittiggjgid-pac^ deefoiatioE data along with scanning 

time a nd date da ta to a local comput er server, periodically uploading said 
identification, time, date and final destination dat^ along with processing station 



15 



identfSc^ So^data to a global computer server at a cen t ralized l ocation, at said global 
coimpUter/^SvS^^ir^rporating the u ploaded information info a global database, 
calculating an optimal route along the several processing stations for said package 
based on its current location, final destination and several variable factors, 
VocnwLoJCtt J^%AA»^? temi33il * whe<,iep optimal route requires the package to be transported to a 
20 n ext processing gtetioq or directly to its final destination, updating the recoid for said 
package in said global database with s aid identification infam ifttion for aaid next 
processing srtation or final destination, dovimloa dke said package repaid informati on 
to the local computer server at the Trooeggingj rtafion where the package is located , 
trangmittig^saia downloaded package record to said han dheld scanner or a second 
25 handheld scanner at said processing station, scanning said package to obtain 
identification information, displaying the next station or final " defltination- 
identification infbrmatxoE fox said package* pTfl^inpr the, ppffraft? i nside transportation 
means, auch as a truck, and transporting the package to said next processing station or 
final destination* if the package is transported to a next processing station, repeating 
30 the above steps until the package is delivered at its final destination, onoe the package 
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is transported to its final destination, scanning said package with said first or second 
handheld scanners or a third handheld wearier immediately prior to deliv&ry and 
inputting into said handheld scanner delivery information for ssid package 
transmitting »aid delivery information to the last processing station which processed 
5 the package and uploading said delivery information to said global computer server. 

Accordingly, it is an object of the present invention to provide a more fleodb^ 
powerful and efficient system and method of ranting and tracking articles by 
calculating an optimized delivery route using timely information regarding available 
equipment! available warehouse capacity* a desired delivery dale, traffic delays, 

10 w eather and other variables , and ^optimizing the route ^ed on updated conditions 
aft er each atop along the delivery networ k, 

It is a further object of the present invention to provide a system and method 
for touting articles which pczmite consolidation of articles foam multiple origination 
points and a common destination address, or, conversely, deconsolidation of articles 

1 5 from a single origination point and multiple destination addresses, while retaining the 
ability to trade articles individually ox As pert of the consolidated unit 

It is a further object of the present invention to provide a system and method 
fi>r tracking and refuting articles interactively through an electronic 
communications network by allowing a user to search a central database for tracking 

20 information on an article, whether it is an individual item or part of a group of 
consolidated articles, using a single unique identification number. 

It is a further object of die present invention to provide a system and method 
for tracking and routing articles which allows the user to identify articles while in 
transit and manually change their routing, specify required stops, alter their final 

25 destination, and otherwise control delivery of said articles prior to arrival at their final 
destinations. 

It is a ftarther object of the present invention to provide a system and method 
for tracking and routing articles which automatically detects when an article has been 
misdirected and recalculates an optima l routing to the correct destination witho ut 
3D requiring the article to "badctrack" to the last correct stop. 
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These and other objects, features and advantages of the present invention may 
be more clearly understood and appreciated from & review of the following summary 
of the invention, detailed description of the disclosed embodiments and by reference 
to the appended drawings and claim*, 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

EEC 1 is a block diagram illustrating m^or components and connections 
thereof of the centralized package routing and tracking system of the present 
invention, 

10 BIG- 2 is a diagram illustrating the steps in * system implementing a preferred 

embodiment of the present invention. 

BEST MOPE FOR CARRYING OUT THE INVENTION 

Referring initially to FIG. 1 of the drawings, in which like numerals indicate 

13 like elements throughout ihe several views, major components and connection* 
thereof of the oenfr&lirad package routing and tracking system of the present 
invention include a global computer server 100 co ntaining a global database 102 of 
routing and tracking information for articles handled by the systemu a routing factors 
table 104 containing information used by the global computer server 100 to create 

20 optimize d routing instruc tions, and an optimisation rules table 106 which contains 
ioformation regarding how optimization fectars are applied to each article. The 
globa jjMJinpiifar server 1QO is connected to othe r components in the system via a 
oommusiCfFtfionffi link 69 Kuan electronic communications network, such as the 
Internet 300. The electronic link 60 between the globed computer Berver 100, as well 

25 as other components m the system, and the Internet 300 may consist of a telephone 
connection through a modem, a DSL line, m ATM connection* an ISDN connection, 
a satellite linkup, or any other standard method of network connection, In addition* 
although the Internet is used in the preferred embodiment of the present invention, 
other types oommunicatLans networks can be used to implement the invention with 

30 similar results, 
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A plurality of processing stations 200 is airayed throughout the geographic 
area covered by the system, Bach processing station 200 is equipped with a local 
server 202 vrhich tfi turn contains a local database 204 for temporary storage of 
routing and tracking ^formation received from* and transmitted to, the global 

5 computer server 100, Connected to the local server 202 at each processing station 
200 are one or mora handhel d scunners 20 6 which aw usod to retrieve information 
from article* processed by the system, to retrieve routing and tracking information 
ftom the local server 202, and to tra nsmit tracking and routing information to the local 
aerv^2Q^fer later transmi^on to the global server 100^ Hie connection between 

10 the handheld scanners 206 and the local reiver need not be permanent and may be 
achieved by using physical connections, such as cables or synchronization cradles, or 
wireless interfaces such as radio frequency (RF) or' infrared (ER) transmission, The 
processing station 200 is connected to the global computer server 100 system via a 
communications link 60 to an electronic communications network, such as the 

IS Internet 300. 

Each processing station 200 is connected via one or more physical 
transportation route 40 to one or more processing stations 200 for transfer of articles 
between stations. Bach processing station 200 may also be connected via one or more 
physical transportation route 50 to a final destination 220 for final delivery of 
2Q articles, 

Authorized user* of the system may access, and interact with* the global 
database 102 by conne cting to the global computer server 100 through the Interact 
300 via a communications link 60 from either a. user site 240, a fitml destination 220 
or a processing st ation 20 0, A system administrator may access , and interact with, the 

25 global database 102 and may make revisions or updates to the routing factors table 
104 based on new conditions, by connecting to the global computer server 100 
through the Internet 300 via a comittuaicatione jink 60 from either an administrator 
site 240 or a, processing station 200. 

A diagram depicting the steps involved in the typical application of a preferred 

30 embodiment of the present invention is shown in FIG. 2, The sequence begins at 
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stqp 1 when the article to be tracked u delivered to the initial processing station Prior 
to arrival to th« processing station ox upon receipt at Bald processing station, an 
identification number and jngl^tmalioii ia incorporated into the article either bv the 
sender or by personneiTt-the processing station . In step 2, the identification number 
and final destination oa the article* are read and recorded using a handheld scanner 
and, subsequently, in atop 3, the handheld scanner is synchronized with the local 
server at the processing station. Upon synchronization, the article's mfonnation is 
transferred from the h a ndheld scanner to the local server. Similarly, during 
synchronization, any new information in the Local server about articles in process or to 
be processed by the processing station is transferred to (he handheld scanner* In step 
4, after the handheld scanner is synchronized, the local server similarly Bynjchronize s 
itself with the global c omputer server la y transfemixg to t he global server all new 
information about all art icles, including the subject article, r eceived or handled by t he 
processing station. Upon synchronization, the global computer server looks up the 
record for the article using its identification number and if no record is found, as is the 
case with new articles, a new record is c reated for the article in the global database . 
In step 4, die global computer server also transfer to the local server any new 
information from the global database about packages to be processed at the subject 
processing station. In step S, the optimize* softwa re at the global computer server 
calculates an optimal route for the articl e from tt$ present location to fa fi nal 
destination ^ This optimization is c arried out using _a re nte npf.ffnigMrf. fon algorithm 
which makes use variables ftom the route fentara table and the routin p rules table 
stored at the global server, The optimization rules for new article* are set in a default 
configuration and may be modified by authorized users of the system who wish to 
adjust routing of the article, 

After an optimized route is calculated, fe e subject article's record in the global ^ J&J),^ 
database is^ updated^ dth the identifier for the next processing station along th e ^ r 
optimal touts, or, if appli cable based on the optimal route, with the final destination , ^"a^ . 
In step the gTobafcompute server and local server are again synchronized and in 
3Q step 7 a handheld scanner at the processing station is synchronized with the local 
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server. Ia step 8, the next time the article is scanned by a handheld scanner at the 
processing station, the seamier displays to the scanner operator the identifier for the 
neoct sto p along the route and a "gat e " within the processing station deaiftnatBd far a 
truck, or other trans portation means, w hich is scheduled to travel to the next stop . A 
5 gate alignment designates not only a physical location within the processing station 
but also may include a pick up time and a particular delivery vehicle, Prior to 
transferring the article to its assigned gate, in step 9 the operator of the system may 
make an inquiry as to whether the article U to be consolidated into a container or 
deconsolidated from one prior to beginning the next leg of ita route, If no 
10 consolidation is desired, in step 10, the article is transported to its assigned gate at (he 
processing station. If consolidation is desired, the article is physically consolidated 
into a container in step 10A. Upon consolidation, the article end container are 
scanned by handheld scanner and the container's identifier is associated with the 
article record contained in the handheld scanner.. Then, in step 10B, the container is 
15 transported to its assigned gate at the processing station, 

When the article or container arrives at its gate, in step 11 it is o nce again 
^ ^\^rtA canned l^&kd o nto file truck assigned to that gate» aad t he truck proceeds 



arrive *riK 



to the next stop a long the articles route. After the article is loaded and scanned, in 
. steps 12 and 13, the handheld scanners involved in handling of the article are 
20 synchronized with the local server and the local server is synchronized with the global 
computer server, At the global computer server, the record for the article in question 
is updated with the new handling information and, if applicable, a container number is 
added to the record, Proceeding to step 14, if aft er step 11 tha article rg ^muta tn 
another processing station, then upo n arrival at that processing station, steps 1 to 13 
25 are repeated mitiLtho nex t jtop in the optimized route for the aiticIeJ s-its^£nal 
destination. If an article is en-route to its final destination after step 11, in step 15, 
upon arrival at the final destination* the article is scanned using a handheld scanner 
and delivery hibernation is recorded in the scanner. Upon the deliveay vehicle's 
return to the processing station, in step 16 the handheld scanner is synchronized with 
30 the local server. Finally, in step 17, the local server is syncfowniaed with the global 
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computer server which incorporates all new handling and delivery information and 
closes the global database record for the subject article. 

In the preferred embodiment of the present invention, a^pjiin^-rftute«fcir £E 
each article can article is received at fanpmtermedkts^ 

pXAC^$;j^f|ftltip!WFhe factors considered in determining the optimal route for an 
article, and therefore the next processing station along said route, include, without 
limitation, distance between processing stations, average speed between processing 
stations available transportation equipment between processing stations, acverage load 
and unload time at processing stations* traffic conditions, and weather. Valtfiefisfo? 
vari ables which jgpijpscirt^^ 



gi^^^gtijdg^^^gsgfe^^^grijBver an article arrives at a processing station, the 
crot mptiofl ffigflSS^ 
1 5 changes h^^cj ^^ 

is^abu^tgd^r a ^ this fashion, the system allows for automatic route 

adjustments to account for fast-changing conditions which allow* for much mere 
efficient routing of articles than that allowed by a static route, 

In the preferred embodiment of the present invention, the global database of 
20 routing and tracking information maintains a separate record for each article handled 
by t he syste m. The format for the global database is flexible so as to allow the 
addition of multiple kinds of identifiers to a single article record. The most basic 
w identifier i$ an article tracking number which is incorporated on the article in a 
oompnfe* readable format, such as a bar code, and is unique to the artic le, A second 
25 type of identifier, a customer identifier can be assigned manually by the shipper or 
recipient of the article in order to allow for more convenient tracking and routing of 
multiple articles or for ease of interfering with existing accounting systeois. A 
customer identifier may correspond to a particular purchase order, customer number, 
or client account By using a customer identifier as the search criteria far the global 
30 database^ a user can easily locat e, track and contr a! multiple packages Bharing J. 
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common characteristic, Another type of identified in the preferred embodiment of the 
present invention is a consolidation identifier,, which* as its name implies, is 
associated with an article to denote it has been consolidated into a container. For the 
purposes of the present invention, a iwatatoer is defined as a consolidated group of 
5 articles which has a common attribute such as its origination poht jjts destination 
point or its composition, Contam&ra can the mselves be include d or '"nested" within 
other conta iners or c ombined with other articles. When an article is consolidated with 
other articles into a container, the operator at the processing station will scan the 
article and the container and indicate that the container'? identifier should be 
10 associated with the article- When this information is received by the global computer 
server, the container** identifier is added to the global database record for the article. 
Any handling activity thereafter performed on the subject article will automatically be 
reflected in the global database record fox the subject article as well as the records for 
all other articles consolidated in the container. In order to allow for nested container 
15 consolidation, database article records may include more than one consolidation 
identifier. An article record which include? more than one consolidation identifier 
denotes an article which has been consolidated with other containers or articles into a 
container, which container has in turn been consolidated with other containers or 
articles into yet another container. In odder to avoid duplicate record entries far 
20 tracking activity of articles in nested consolidation situations, in the preferred 
embodiment; activity Sot only the most recently entered consolidation identifier is 
added to the article's database record. 'Whenever an article is de-consolidated, the 
appropriate consolidation identifiers are de-associated from the article record, 
allowing the record to accurately show the tracking history of the article while no 
25 longer representing the articles current state. Once a consolidation Identifier is de- 
assocdated from the article's database record, tracking of consolidated activity ceases 
for that article with regard to the container corresponding to the removed identifier. 

In the preferred embodiment, all routing activities are centralized in the global 
computer lerver which in turn, may be accessed rod manipulated through an 



30 electronic cqmnxonications network such as the Internet. In the preferred 
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^vJlf^ embodiment, an authorized user accesses the system ftom a personal computer 

through a standard Internet browser and ent ers the trac king number or customg r 
identifier for the article or articles to be tracked. The authorized user is then be 



presented with, a p^ge showing the present status of the article* tracking activity &r 

5 each article, and the next scheduled sto p along with an estimated time and date of 

delivery baaed on the most recent optimized routing. Using the browser, the user iff 

then be able to modify routing options for each article or for the entire group of 

articles. The routing options may include, without limitation, canceling shipments in 

transit, changing the final destination of an article or articles, changing routing 

lo opti mizag^ ryari ableB by assigning more or less weight to factors such as average 

speed between processing stations, weather or traffic, requesting that articles be held 

at particular processing stations, requesting consolidation or de-consolidation of 

shipments, and requesting that a particular route be used regardless of optimization 

ogbo\<JL tyrftyT considerations. Any custom routing options entered by the user are then-translate d^ 

15 i nto3^iar rg^ At the next 

JJLcjvlc*dJiXt> stop in each article's route> the global server willqueiy/4 he^^ take 

4^4 cvh*tvA* CC\d*u . h — 

t f t them into ac count w hen r e^a ^a tinE:the:optimal:rout^or each article. If no custom 

VW^^N AILamJ*-. ~ ~ ^ - 

1 routing option's are specified by the user, the optimized route is re-calculated using a 

predetermined set of default routing rules, 

20 In a preferred embodiment of the present invention* the routing and tracking 

system can detect an article which has been sent to an erroneous processing station 
and can take corrective action by generating a new . optimized route for the article 
fiom said erroneous processing station. Since the local computer server at the 
processing station downloads identification information from the global computer 

25 server about every article scheduled to arrive at said processing station, upon arrival 
an scanning of the misdirected article, the handheld scanner, which has in turn 
downloaded the scheduled article information from the local computer server, will 
alert the operator that the article has been sent to the processing station in error, The 
operator can then accept the information and choose to return the article to the 
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processing station from which it came ox, alternatively, proceed to route the article 
normally from the present routing station to its final destination. 

It will be understood "by those skilled in the relevant art that white the 
preferred embodiment is directed towards a system for tracking and routing articles 
5 through processi ng stations at disparate m geographic, loratigna, — alternative 
embodiments of the present invention may be utilized to track and articles through 
processing stations which are located in very close proximity to each other or even in 
the same building. 

It will also be understood by ttiose skilled in the relevant art that while the 
10 preferred embodiment refers to a computer environment which includes a single 
global computer server and a single local server at each processing station, alternative 
embodiments of the invention may include multiple global computer servers and 
multiple Local sewers at each processing et&tion which alone or in combination 
peribrm essentially the same function as that of the global computer server and the 
'15 local servers of the preferred, embodiment. 

Accordingly* it will be uiutafttood that the preferred embodiment of the 
present invention has been disclosed by way of example and that other modifications 
and alterations may occur to those skilled in the art without departing from the scope 
and spirit of the appended claims. 

20 
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What is claimed is; 



10 



15 



20 



25 



1, A computer-implemented centralized system for optimally routing and 
tracking articles comprising: 

* g lo^ l ^mpl^9 i^aac&e$$ible through an electronic communications 
network, said global server comprising: a globafedatabass oon^aaoig^Ei!^ 
reoardrtff«ui^ 

the system; an 0ptiM^^l6^KMiilMS^IiLd periodically re- 
calculating, an optimal route for each article handled by said system, 
and for wffiriagigai^ 

trac^ng^^omiati^^a database o ^^ u ^^ 1 j^S^^^ 
calculation of saidj^mal^TOttte^as tracker anahling users of said 



system to review said tracking and routing information and to modify 
said route optimization factor database* 
a plurality of processing stations arrayed throughout a delivery area for 
said system, 

at each etich processing station, a local computer server capable of 
periodically receiving item said global computer server identification, 
handling and routing instructions for each article to be processed at 
said processing station and periodically transmitting to said global 
computer server information regarding all handling activities 
performed on articles processed act said processing station, 

at each such processing station* one or more scanning devices capable of 
receiving from said local computer server article identification 
information, handling instructions and routing information, and also 
bdng capable of collecting identification and handling activity 
information for each article received at eaxto said processing station 
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and transmitting said identification and handling activity information, 
to said local computer server, and 
transportation means capable of transporting articles between and among 
said processing stations* article origination points and article 
5 destination points* 

2 . A coinpute^implemeirted method for delivering an article using a centrally 
optimized tracking amd tenting system, the method comprising the steps 
of: 

at a first proceeding station, using a fir?tt^^^*®'^liISe3iarticIfl^ 
io ideatifi^Sfr^ 

transmitting torn said first scanner to a local computer server at said first 

processing station, md article identification data and final destination 

data along with scanning time and date date, 
transmitting from said first processing station to a global computer server 
15 said article identification, time, date and final destination data, along 

with identification data for said first pro&esshvg station, 
at said global computer server, ijxeorporating said data transmitted from 

said first processing station into an article record at a global article 

information database, 

20 calculating an optimal mute for transporting said article from said first 

processing stations to said final destination and updating said article 
record with identification information for the first stop along said 
optimal route, 

transmitting from said global computer server to said local computer 
25 server said updated package record information* 

transmitting said package record information to said first scanner or a 

second scanner at said processing station, 
scanning said package with said first or second scanner and displaying said 

first stop identification information for said package, 
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transporting said package from said first proD^adng station to said first 

BtOp, 

if said first stop is not also said final destination, repeating th& above stops 
at said next stop until said package is delivered at said final 
5 destination. 
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